MAPKs (ERK1/2, p38) and AKT can be phosphorylated by shear stress independently of platelet endothelial cell adhesion molecule-1 (CD31) in vascular endothelial cells.
PECAM-1 (CD31) is a member of the Ig superfamily of cell adhesion molecules and is expressed on endothelial cells (EC) as several circulating blood elements including platelets, polymorphonuclear leukocytes, monocytes, and lymphocytes. PECAM-1 tyrosine phosphorylation has been observed following mechanical stimulation of EC but its role in mechanosensing is still incompletely understood. The aim of this study was to investigate the involvement of PECAM-1 in signaling cascades in response to fluid shear stress (SS) in vascular ECs. PECAM-1-deficient (KO) and PECAM-reconstituted murine microvascular ECs, 50 and 100% confluent bovine aortic EC (BAEC), and human umbilical vein EC (HUVEC) transfected with antisense PECAM-1 oligonucleotides were exposed to oscillatory SS (14 dynes/cm2) for 0, 5, 10, 30 or 60 min. The tyrosine phosphorylation level of PECAM-1 immunoprecipitated from SS-stimulated PECAM-reconstituted, but not PECAM-1-KO, murine ECs increased. Although PECAM-1 was phosphorylated in 100% confluent BAEC and HUVEC, its phosphorylation level in 50% confluent BAECs or HUVEC was not detected by SS. Likewise PECAM-1 phosphorylation was robust in the wild type and scrambled-transfected HUVEC but not in the PECAM-1 antisense-HUVEC. ERK(1/2), p38 MAPK, and AKT were activated by SS in all cell types tested, including the PECAM-1-KO murine ECs, 50% confluent BAECs, and HUVEC transfected with antisense PECAM-1. This suggests that PECAM-1 may not function as a major mechanoreceptor for activation of MAPK and AKT in ECs and that there are likely to be other mechanoreceptors in ECs functioning to detect shear stress and trigger intercellular signals.